Factors involved in supporting the growth and steroidogenic functions of bovine adrenal cortical cells maintained on extracellular matrix and exposed to a serum-free medium.
Bovine adrenal cortex cells maintained on extracellular matrix (ECM)-coated dishes will proliferate actively when serum is replaced by HDL (25 micrograms protein/ml), insulin (10 ng/ml), and FGF (100 ng/ml). The cells have an absolute requirement for HDL in order to survive and grow. The omission of insulin, FGF, or both results in a slower growth rate and lower final cell density of the cultures. A requirement for transferrin (1 microgram/ml) becomes apparent only when cells have been grown for at least four generations in the absence of serum. Early passage (P1-P3) bovine adrenal cortex cells cultured in serum-free medium responded to ACTH (10(-8)M) with increased 11-deoxycortisol production; this effect was not observed in later passage cells (P7-P15). The cells' ability to utilize LDL-derived cholesterol and to respond to db cAMP (1mM) by increased steroid release was preserved in cells cultured for over 60 generations in the serum-free medium. HDL, although also able to increase steroid production in early-passage cultures exposed to ACTH or to ACTH and dibutyryl cyclic AMP (db cAMP), was 10 fold less potent than LDL. It did not support steroidogenesis in cultures not exposed to these trophic agents. The life span of bovine adrenal cortex cells grown in the serum-free medium on fibronectin (FN)- versus ECM-coated dishes was compared. Cells seeded in serum-containing medium and grown in serum-free medium had a life span of 34 versus 60 generations when maintained on fibronectin- or ECM-coated dishes, respectively. Cells seeded in the complete absence of serum in the serum-free medium on ECM- or fibronectin-coated dishes could be passaged for 26 or 13 generations, respectively. While FGF was an absolute requirement for cells cultured on fibronectin-coated dishes, it was not required when cells were maintained on ECM. These observations demonstrate the influence of the ECM not only in promoting cell growth and differentiation but also on the life span of cultured cells.